Introduction
Exhibitions devoted to architects or architecture are organized frequently, but much less often does the general public have the opportunity to study the art of the engineer. Up until 2 October 2011, Brussels is hosting an exhibition dedicated entirely to the contribution of civil and structural engineers to the building of Brussels over the past 200 years.
This bilingual French/Dutch exhibition has been set up by the Departments of Architectural and Civil Engineering at Brussels' two universities, the "Université Libre de Bruxelles" and the "Vrije Universiteit Brussels", in association with the CIVA, the International Centre for Urbanism, Architecture and Landscape.
This exhibition can be seen at different levels. Its prime objective is educational. It aims to familiarize the general public with the world of the construction engineer and arouse the interest of the youngest visitors, maybe even encourage them to follow such a career. Numerous interactive and teaching aids help visitors to understand methods of construction and the behaviour of structures. The educational approach also relies on models, experiments, slide shows, videos and short films.
A second objective is to display a selection of important past, present and future Belgian construction engineering projects -and especially those in Brussels -to the technically minded visitor, emphasizing, in particular, Belgian technical innovations and distinctive features. A guide (in French or Dutch) entitled "Brussels: in the footsteps of the construction engineers", issued at the start of the exhibition, proposes several walking tours to discover the civil and structural engineering heritage of Brussels.
Techniques and numerous examples presented at the exhibition and in the guide testify to the importance of steel and structural steelwork in Brussels' buildings and construction projects. The advertisement for the exhibition, in particular, refers to the Atomium, the major symbolic structure of the World Exposition held in Brussels in 1958 (Fig. 1) . The Atomium was financed in 1958 wholly by the Belgian steel industry, is the only remaining structure of the 1958 EXPO and is today one of the Brussels attractions best-loved by international tourists.
The exhibition
A visit to the exhibition begins with six major engineering structures in Brussels. These projects are illustrated by models and give a first insight into the structural engineer's work, whose design tasks can include exceptional as well as mundane structures. Two of these six projects pertain directly to steel construction: the Marie Thumas Pavilion at the 1958 EXPO and a 100 m span all-steel cable-stayed bridge. The Marie Thumas Pavilion was a cable net tentlike structure and is now recognized as a very early exam- 
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ple of the lightweight membrane structures that were to develop two decades later. The 100 m span bridge over the Brussels-Charleroi Canal is an elegant classic cable-stayed bridge designed by consulting engineers Bureau Greisch, which is due to open in 2013 (Fig. 2) . Its remarkable feature is the method of construction: the bridge will be fully assembled on the shore parallel to the canal and then rotated through 90° on its single pylon to cross the canal. The same construction method, which reduces the hindrance to navigation, has already been used by the same engineering office 25 years ago for the much larger Ben Ahin Bridge over the River Meuse near Huy.
The first exhibition room also shows a synthetic timeline for the evolution of Belgian and international construction engineering over the last two centuries. It is illustrated by specimens of materials and connections in stone, iron, steel, early reinforced concrete and ultra high-performance concrete. The evolution of structural analysis methods and computational devices is also illustrated. A selection of large construction projects abroad directed by Belgian engineers completes this introduction to Brussels engineering.
Infrastructure
Like all major cities, the shaping of the modern city of Brussels has been largely influenced by infrastructure works above and below ground. A geotechnical NW-SE section highlights the distinctive features of the Brussels underground and helps the visitor to understand the challenges associated with underground railway construction which force engineers and contractors to develop original methods of construction.
Four main themes are illustrated in the underground infrastructure section: the tunnelling of the River Senne below the city; the 3 km long railway junction tunnel that links the north and south railway terminals; the tunnels built from the end of the 1950s onwards to accommodate the continuous increase in road traffic within the city; and the construction of the underground system since the 1960s. These themes are presented chronologically and illustrated by pictures, blueprints, figures and sketches depicting the phases of construction. The key attraction of this section is a virtual map of Brussels showing the evolution of this underground infrastructure over the years. The tunnelling methods used most often and the problems encountered in underground engineering are explained by means of informative models and virtual animations.
Steel is not the material commonly associated with underground construction. However, the construction of the north-south railway junction , especially in its final post-war period, saw extensive use of steel and composite construction.
Structures
There are basically three structural functions: bridging (transmission of loads to the supports), bearing (transmissions of loads to the foundations) and bracing (resisting lateral loads). Three kinds of elementary structural elements enable the bridging function: the beam in bending, the arch in compression and the catenary in tension. The catenary principle is used less frequently than beams (most common) or arches in structures. It is generally found in optimized lightweight structures such as cable nets or membrane roofs. Good examples in Brussels are the roof over the main auditorium of the "Université Libre de Bruxelles", which is a hyperbolic paraboloid cable net dating from 1958 (possibly the first of its kind built in Europe after the well-known Dorton Arena at Raleigh, N.C., USA), and the membrane roof to the Erasme underground station by the engineering/architectural practice of Samyn & partners (2003) .
Belgian engineering
The exhibition highlights Belgian engineering innovations and the contributions of some internationally renowned Belgian engineers such as, in the field of structural steelwork, Arthur Vierendeel (1852-1940) for the girder that bears his name, and Abraham Lipski for the composite "Preflex" girder. In the field of concrete structures, tribute is paid to the scientific work and structures of the engineers Paul Christophe (1870-1957) in the early years of reinforced concrete, Gustave Magnel (1889-1955) for his pioneering work in prestressed concrete, and André Paduart for his thin concrete shells (several were built in Brussels).
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The exhibition closes with a presentation of the major construction projects that will probably be initiated in Brussels in the coming years.
The guide
The companion guide to the exhibition (320 pages, 450 illustrations), in French [1] and Dutch [2] versions, describes seven walking tours for discovering the engineering landmarks of Brussels. After a general historical account of the development of the city, each walking tour is shown on a map together with the locations of remarkable structures and civil engineering works which are then briefly described.
Brief information on Belgian engineers, construction materials and techniques, building methods, etc. are inserted between the descriptions and allow a technical understanding of the structures in a simplified manner. An illustrated glossary completes the guide.
